The detection of IgM antibodies for Schistosoma mansoni using gut-associated antigens (IgM-IFT) 
Schistosomiasis is not noticed as a serious disease in the State of São Paulo, because most of the infected individuals have a small worm burden and the clinical manifestations are vague and nonspecific. These characteristics make the clinical and parasitological diagnosis of the disease difficult. Consequently, the control and eradication of the disease become hard. As a result, the population under the risk of infection does not worry about the disease. So, as a consequence, the expansion and urbanization of the disease have been intensified. The occurrence of schistosomiasis can be seen in the peri-urban areas of large cities (Silva 1983 , 1992 , Lima 1993 . Fecal examination by Kato-Katz (Katz et al. 1972) technique is inefficient for detection of individuals with low worm burden, eliminating less than 100 eggs gram of feces (epg) (Barreto et al. 1990 , De Vlas & Gryseels 1992 , Engels et al. 1996 . The egg count of infected population in the endemic areas of São Paulo is usually less than 50 epg (Dias et al. 1992a ). The techniques for detecting circulating antigens are also not sensitive enough in individuals with low infection (ElMorshedy et al. 1996 , Hakangard et al. 1996 . Therefore, the antibody detection techniques are certainly valuable for the improvement of schistosomiasis control in low endemic areas of São Paulo. In some regions of the state, we have found that higher prevalence indices were obtained by immunodiagnostic tests when compared to those obtained through the parasitological examination of the feces. This is due to the low sensitivity of the latter method. The diagnostic efficacy of fecal examination can be improved by repeating the exam in other samples (Dias et al. 1971 , HoshinoShimizu et al. 1986 , Bergquist 1992 .
The Department of Health of the State of São Paulo Government began the control of schistoso-miasis in the state in [1968] [1969] , mainly by the use of selective chemotherapy and molluscicides (Cacesq 1973 , Sucen 1982 . The control program was based on the parasitological Kato-Katz technique as a single diagnostic method to select individuals for chemotherapy. These measures reduced the infection in the state (Marçal et al. 1991 From 1981 to 1990, after an initial reduction of cases in the region of Campinas, an increase in the number of autochthonous cases was detected, mainly due to the expansion of the transmission area. Schistosomiasis cases start to be found in municipalities where it was not notified before. Until 1980, transmission was detected in four municipalities of the region, but by the end of the decade it was reported in 17 of the 85 municipalities that constitute the Campinas region. In most cases, transmission occurred in the border of the cities (Lima 1993) . The first autochthonous cases of schistosomiasis were found in 1960, in the municipality of Campinas, where the highest number of cases in the region has been notified in the last years. According to the available data, in this municipality, there is also no indication for increasing of the level of S. mansoni transmission in the former endemic foci, but expansion of the transmission area was observed (Lima 1993) .
In this study, a group of schoolchildren residing in the urban area of the municipality of Campinas were submitted to the parasitological and serological surveys in order to evaluate the potential of the immunoflorescence test in detecting IgM antibodies (RIF-IgM), to be used in epidemiological studies and as an instrument to understand the transmission of schistosomiasis in Campinas.
MATERIALS AND METHODS
Description of the population and region studied -The municipality of Campinas has 1076 km 2 and is 98 km from the capital of the State of São Paulo. It is highly industrialized and urbanized, and attracts the population from the countryside of the state. The climate is subtropical with hot and humid summers. It is intersected by waterways originating from the Piracicaba and Tiête rivers.
This study was carried out in Vila Costa e Silva, district of Barão Geraldo, in the municipality of Campinas. Until the beginning of the 1980s, Vila Costa e Silva and the neighboring areas had the highest number of autochthonous cases in the north part of the municipality. This was the area in the municipality of Campinas that presented the highest transmission levels. From 1979 to 1983, 141 autochthonous cases were reported in Vila Costa e Silva and the neighboring areas. After this period, a clear reduction in the number of reported cases was observed. From 1984 to 1997, only 40 autochthonous cases were reported in the locality. In a survey conducted in 1990 in the schools, no cases were detected. In this region, the intermediary host for S. mansoni is the Biomphalaria tenagophila (Lima 1993) .
Fecal and blood samples of a group of children from a school located in Vila Costa e Silva were collected. Five surveys were conducted. The first survey was in October of 1992 and the fifth in October of 1994.
Immunofluorescent test (IFT) -IgM antibodies to S. mansoni gut antigens on Rossman's solution fixed adult worm paraffin sections were detected by IFT, according to the technique previously described . Several drops of capillary blood from a fingertip were collected from each individual onto a Whatman #3 filter paper, dried at room temperature and stored in a plastic bag at -20 o C. For the IFT, the dried blood spot discs were cut from the filter by a punch with 8 mm diameter. The paper discs were eluted in 120 (l of 0.01 M pH7.2 PBS (Phosphate buffer solution), incubating overnight at 4 o C. The serum dilution in each eluate after removal of the paper disc was estimated to be 1:16 (Ferreira & Carvalho 1982) . A commercial antihuman IgM fluorescent conjugate (Biolab, Rio de Janeiro, Brazil) was used according to the respective titers determined by block titration against known positive and negative standard serum samples. It was given as positive result only the reaction showing fluorescence on gut associated antigen, as described (Kanamura et al. 1991) .
Fecal examination -In each survey, the KatoKatz technique (Katz et al. 1972 ) was performed on one fecal specimen from each schoolchild, with three slides for each sample.
Statistical analysis -Using the Epi-Info program, version 6.02, a data bank was organized for personal, clinical and laboratory data. The same program was used to analyze the results obtained for the five surveys (Dean et al. 1995 ). Table I shows positivity indices obtained in the parasitological (Kato-Katz) and the serological (IFT-IgM) methods in five surveys conducted with a selected group of schoolchildren.
RESULTS
A complete serological follow-up, with five blood samples submitted to the IFT-IgM, was ob-tained for 71 schoolchildren. Of these, 68 children (95.8%) revealed IFT-IgM negative results in all five surveys (Table II) . Seroconversion from negative to positive was observed in 14 cases in successive surveys: from the 1st to the 2nd survey in 
six children, from the 2nd to the 3rd in three, from the 3rd to the 4th in four, and from the 4th to the 5th in two children; one of these last two cases also showed seroconversion from the 1st to the 2nd survey (Table III) .
DISCUSSION
Previous studies have demonstrated the high sensitivity level of IFT-IgM in diagnosing acute as well as chronic schistosomiasis, and its specificity in relation to clinically healthy individuals as well as to those with different parasitic infections (Kanamura et al. 1991 , 1998a , Lima et al. 1996 .
The positivity indices obtained in all of the five surveys were significantly higher by the IFT-IgM than by the Kato-Katz technique (Table I) . This difference between serological and parasitological prevalence data, always higher for the former, have also been observed in various other epidemiological studies in which different methods were compared (Dias et al. 1971 , 1992a , Kawazoe et al. 1981 , Eltiro et al. 1992 , Noya et al. 1992 , Idris et al. 1994 . However, the serological prevalence indices observed in the schoolchildren of Campinas, ranging from 1.2 to 4.3%, are far lower than those normally found in other studies. These data reflect the parasitological prevalence obtained by the Kato-Katz method (Table I) , and are in accordance with the historical aspects of schistosomiasis in the region being studied. The reduced number of autochthonous cases notified in the last few years, for the studied area, is already stressed. Although the percentage of serologically positive individuals is reduced, it is still significant when compared to the results of the fecal examination, which detected only one case. This could be due to various conditions: greater sensitivity of the serological method; failure of the parasitological method when the number of parasites is low; cross reactions with other parasites or free cercariae; remaining antibodies from past infections. These factors have to be thoroughly investigated so as to interpreting realistically the obtained results.
A seasonal transmission of schistosomiasis was detected when a serological follow-up study with the IFT-IgM was done in a group of schoolchildren of Itariri, Vale do Ribeira, another endemic area for schistosomiasis in São Paulo. Higher seroconversion levels were observed in surveys after summer in comparison to ones conducted after winter (Kanamura et al. 1998b ). This seasonal transmission was not observed with the school children in Campinas (Tables II, III ). This might indicate that the risk of infection with S. mansoni was low. In a few cases, seroconversion from negative to positive can be detected between two successive surveys, but this seroconversion can not be confirmed because oscillations in the IFT-IgM results or the failure follow-up. Oscillations in IFTIgM results from negative to positive and vice-versa were occasionally observed in some individuals with low level of antibodies. A low transmission level of S. mansoni in the studied region was also confirmed by the high percentage of individuals with negative serological results in all five surveys or at least in four of them. However, this does not mean that an epidemiological vigilance program for schistosomiasis is not necessary. It is very important because of the following factors: the presence of breeding of the S. mansoni intermediary snails; a constant pressure of infected individuals coming from other Brazilian states or from other schistosomisasis endemic regions of São Paulo and occurrence of sporadic autochthonous cases in the studied region. Undoubtedly the serological method would be more efficient than the parasitological method in low endemic areas.
Despite of the mentioned limitations, because of its high sensitivity in detecting schistosomiasis at a very early phase after infection, the IFT-IgM is certainly a valuable instrument to study the dynamics of S. mansoni transmission in low endemic areas. The IFT-IgM is useful for the identification of carriers, which can later be confirmed by exhaustive parasitological examinations, contributing towards an improvement of the schistosomiasis control for the region of Campinas.
